Winds that blow across thg
ocean surface play a pivotal role
global weather and climate chang
as they couple together oceanic 4|
atmospheric circulations.

As part of NASAs efforts to
apply advanced space technolog
to understand the Earth and its c
mate, scientists and engineers at
Jet Propulsion Laboratory hayv
designed a satellite instrument th
will measure near-surface ocee
winds.

Called the NASA Scatterome
ter (NSCAT), the instrument will
be launched in August 199
onboard the Advanced Eartn
Observing Satellite (ADEOS) by Japan’s Nation&1g will all benefit from more accurate weather fore-

Space Development Agency (NASDA) for at leastG@@sting and the reporting of regional winds. Residents
three-year mission. of coastal areas would also be alerted when strong

winds are approaching.
Information from NSCAT will help scientists pre-

dict climate changes and improve weather forecadfé)y Study Ocean Winds?
and will also help them understand ocean circulation
and the role of air-sea interactions in the global ecosyss
tem.

Winds are a driving force for oceanic motions,
ging from small-scale waves to large-scale systems
of ocean currents. Winds directly affect the turbulent

NSCAT will take 190,000 wind measurements péxchanges of heat, moisture and greenhouse gases
day, mapping more than 90 percent of the world’s ideetween the atmosphere and the ocean. These air-sea
free oceans every two days. The instrument will p@xchanges, in turn, determine regional weather pat-
vide more than 100 times the amount of ocean wit@fns and shape global climate.
information currently available from ship reports —
and, because NSCAT is a radar instrument, it is capa-
ble of taking data day and night, regardless of sunliggo
or weather conditions.

Current knowledge of ocean surface winds come
stly from localized, infrequent and often inaccurate
borts from ships. NSCAT’s space-based vantage
point offers coverage that is both frequent and global,
NSCAT will complement other current and futurdnder all weather conditions. Such features are critical
NASA satellites and oceanographic missions of tHe understanding and predicting complex worldwide
international scientific community. In addition taveather and climate changes.
advancing the scientific understanding of the ocean
and the atmosphere, NSCAT will provide tangible bef?é
efits to a variety of maritime businesses. Shippi
fishing, offshore oil drilling and even recreational saiw

Weather Forecasting: One of the main applica-

ns for NSCAT data will be in weather forecasting.
early two-thirds of our planet is covered by oceans,
here there are no weather stations and only a scat-



the observed cloud patterns. These wind measure-
ments can help to more accurately identify the extent
of gale force winds associated with a storm, and will
provide inputs to computer models that provide
advanced warnings of high waves and flooding.

El Nino and Other Research StudiesAn El Nino
event occurs when there is a change in the normal
weather conditions in the equatorial Pacific Ocean.
During an El Nino year, a large region of unusually
warm water moves across the equator toward South
America when the easterly winds weaken in the west-
ern portion of the Pacific. This warm water alters
weather and rainfall patterns, wind directions and even
tered array of buoys. This lack of information hampefse jet stream. The affects of these changed patterns
our knowledge of today’s weather and, thus, impedg® felt all over the world. NSCAT wind measure-
our ability to forecast the future. Most of the weathf{ents in this region of the Pacific will help scientists

over the United States’ west coast is generated overf{ifte accurately predict when EI Nino will occur.
ocean. NSCAT's frequent, extensive and all-weather

coverage will alleviate this problem and provide sub- Another important application of the NSCAT tech-
stantial information for predicting the weather. Theology will be in the study of world climate. Most of
National Oceanic and Atmospheric Administratiofie heat absorbed by the Earth is stored in the tropics
(NOAA) will process the data in near-real time arggar the equator. Through the process of ocean circu-
distribute it to NOAAs National Weather Servicelation — and the winds that drive the ocean — the
Japan’s Meteorological Agency and other users wi@rld's climate is predominately regulated as heat
will incorporate the NSCAT measurements into thdiiom the tropics is transported to higher latitudes.
forecast models. These data are important in shétecise knowledge of the winds over the global ocean
term weather Warnings and forecasts and will p|ay/\l‘(|i| enable scientists to better understand this compli-
key role in our ability to understand and predict corfiated process.

plex global weather patterns and climate systems.

Monsoon: A monsoon is the seasonal change of

Storm Detection: NSCAT measurements CarYVindS which is caused by the difference in tempera-
determine the location, structure and strength of storfges over land and water. Monsoons affect a large
at sea. Severe marine storms — hurricanes in &ieas of the world, but are perhaps most common in the
Atlantic, typhoons near Asia and midlatitude cyclonéddian Ocean and Southeast Asia. Its annual onset,
worldwide — are among the most destructive of dfitensity, and retreat vary greatly, and the variation of
natural phenomena. In the United States alone, hu&mhonsoon has strong economic impact and may cause
canes have been responsible for at least 17,000 de$@gere human suffering. Beside bringing rain to land,
since 1900, and have caused hundreds of millionsBofnonsoon also changes ocean currents, upwelling,
dollars in damage annually. If worldwide statistics ap®d associated biological activities. Over land the con-
considered, the numbers are substantially higher. Aigfiuences of monsoon are well observed, but the mon-
while midlatitude cyclones are not usually as violent §80n’s breeding ground over the ocean has been insuf-

hurricanes and typhoons’ these storms also exa(ﬁCiﬁnﬂy monitored. The scatterometer, with its repeat-
heavy toll in casualties and material damage. ed global observations and unprecedented spatial reso-

B lution, will help scientists monitor and understand the
In recent years, our ability to detect and tragkonsoon.

severe storms has been dramatically enhanced by the

advent of weather satellites. Cloud images from space Ship Routing: Wind observations from NSCAT
are now routine on TV weather reports. NSCAT dagguld be of particular significance in shipping. In
will augment these familiar images by providing @ddition to identifying storms that might harm vessels
direct measurement of the surface winds to comparéfl crews, captains of ocean-going cargo ships will be
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able to chart their courses more efficiently.  Pri .
knowledge of winds will enable ships to choose rou it
that avoid heavy seas or high headwinds that co i

slow the ships’ progress and increase fuel consur ::'.-:r" — Astenna
tion. a-a:";:‘;“x '::;
- : : AN T
Oil Production and Clean Up: Oil and gas pro- Nﬁmﬂ i
duction takes place at numerous offshore sites aro 3 “‘C«ﬁ‘tw i
the world — the Gulf of Mexico, the North Sea, tF T, “‘%\“ﬁ;;

Persian Gulf, and other areas. Thorough knowledgt
the historical wind and wave conditions at any spec
ic location is crucial to the design of drilling platform:
Safe efficient drilling operations depend on an accur
understanding of the current sea state and warning
impending storms.
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In the event of an oil spill, surface-wind informe
tion is key to determining how the oil will spreac
NSCAT could help clean-up and containment crews j
minimize the environmental effects of such a disast L TP p—————

Food Production: Perhaps the oldest use of tF

ocean is the harvesting of food. Today, ocean fishing h lized that radar inst i Id
is a highly systematic activity that makes extensive Lgséne, researchers realized that radar instruments cou

of advanced technology to reduce the cost and &‘).optimized to specifically make use of this backscat-

increase value of every “catch.” Detailed wind da{grlng.
from NSCAT can aid in the management of commer- Sgientists discovered a link between such ocean

cial seafood crops. For example, the annual Uwaves and the speed of wind just above the ocean’s
shrimp harvest in the Gulf of Mexico depends ofirface. By sending radar pulses from an airborne or
favorable on-shore wind that transport plankton |afV§-§aceborne instrument and then measuring the
to estuaries where the larvae can develop into adglickscattered” signal, they could indirectly gauge
shrimp. ocean wind speed.

The Scatterometer Concept Scatterometers can do more than just measure wind

The principle behind NSCAT's operation has besH eed. The backscattered signal is also shaped by the

developed in the decades since World War Il irection of the wind in relation to how the radar is
' pointed. By measuring backscattering with two or

In the 1950s and 1960s, radar operators on navalre radar antennas pointed at different angles, the
and merchant ships experienced a troublesome pheatterometer can also reveal wind direction.

nomenon called “sea clutter.” Appearing on radar . ,
screens as noise which obscured small boats or Iow-After early tests on aircraft and on NASASs Skylab

flying aircraft, this clutter was in fact radar pulse?;i,s'on n t_he 19t?IO S, ascatter_(t)m_eter V\;aﬁ_tlausnchecl pn
returned from the ocean surface. s experimental ocean monitoring satellite Seasat in

1978. NSCAT is broadly based on the concepts of the

This reflection — or “backscattering” — of theSeasat scatterometer with improvements in many
radar pulses is caused by the interaction of the radegas.

signal with 1- to 3-centimeter (half- to 1-1/2-inch) rip-

pling waves, also called “cat’s paws,” on the ocear-lﬁ e NSCAT Instrument

surface. Like its predecessor on Seasat, NSCAT uses an
flray of stick-like antennas that radiate microwave

While electronics were developed to reduce t .
P BHIses at a frequency of 14 GHz (14 billion cycles per

phenomenon in conventional radar where it is not w
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second) across broad regions of the Earth’s surface. AData from NSCAT will be available to the general
small fraction of the radar pulses are reflected back gnublic through the National Oceanic and Atmospheric
are captured by NSCAT's antennas. Administration. NOAA plans to provide both real-time

he signal lif data to the public and to use the data in its forecast
After the signals are amplified and processed, ﬂ\‘%dels which may enable more accurate long range

are sent to receiving stations on Earth. Ground'baa?éjather predictions. JPL will take the real-time data

computers use the transmitted data to calculate wm present it on its NSCAT World Wide Web home
speed and direction. page:

At any given time, NSCAT’s array of six dual-
beam antennas — each measuring 3 meters by 20 cen-
timeters by 20 centimeters (10 feet by 6 inches byS6ience and Management Teams
inches) — scans two bands of ocean on either side of _ N
the satellite’s near-polar sun-synchronous 800 kilome- Th_e NSCAT Project ha§ a team Of_ 15 smgntlflc
ter (500 mile) orbit. Each band is 600 kilometers (3y@/estlgators who have advised the prOJe_Ct during the
miles) wide. The bands are separated by a gap of abra)%hrument_s development and_ \{vh_o W'l_l conduct
350 kilometers (215 miles) directly below the satellifgseamh with NSCAT data once it is in orbit.

where no data collection is possible. The NASA science team collaborates with a simi-
NSCAT is con|16-‘r team composed of Japanese oceanographers and
Lmeerteorologists sponsored by Japan’s NASDA.

http://www.jpl.nasa.gov/winds

In addition to the antenna array,
posed of a radar transmitter-receiver and a comp

for onboard processing and control of the instrument. The JPL project scientist is Dr. Timothy Liu. The

660 pounds), and it uses about 240 watts of power.kgkar.

Wind measurements will be accurate to within 2 The NSCAT Project is sponsored by NASA's
meters per second (4.5 miles per hour) in speed an@#fe of Mission of Planet Earth, Washington, D.C.
degrees in direction. Each wind measurement Wil jp, the project manager is James Graf. The NASA

have a spatial resolution of 50 kilometers (30 mileg}ogram manager for ADEOS is Ken Ford.
although higher resolution 25-kilometer (15-mile)

measurements are possible. O

NSCAT and its host satellite, ADEOS, are schei2¢ MAH
uled to be launched on an H-ll rocket from
Tanegashima Space Center, some 1,000 kilometers
(625 miles) southwest of Tokyo, on August 16, 1996.

Ground Processing and Analysis

In addition to providing the scatterometer instru-
ment, JPL is developing a specialized ground system
that will process NSCAT data for the scientific com-
munity. The project office has also provided NOAA
with software to process the NSCAT data that NOAA
will then distribute to meteorological agencies around
the world. After the NSCAT Project has processed the
data, the data will be archived and distributed by the
NASA-sponsored Physical Oceanography, Distributed
Active Archive Center (PODAAC) located at JPL.
NASA'S Earth Observing System Data and
Information System (EOSDIS) is sponsoring the
PODAAC.



